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(54) PERMANENT MAGNET 

(57)Abstract: 

PURPOSE: To decrease high-temperature irreversible demagnetizing factor without 
accompanying a decrease of maximum energy product BHmax by diffusing Tb, Dy, Al, Ga near 
the surface of a R-Fe-B based magnet and by providing a layer of a higher intrinsic coercive 
factor than that inside the magnet. 

CONSTITUTION: A layer having a higher intrinsic coercive force than that inside a magnet is 
provided by diffusing at least one of Tb, Dy, Al. and Ga, near the surface of a R(rare earth 
element)-Fe-B based (R is at least one kind of La, Ce, Pr, Nd, Pm, Sm. E; u, Gd, Tb, Dy, Ho, Er, 
Tm, Yb, Lu, and Y) magnet. La, Ce and Y are available as R used for a R-Fe-B based magnet. 
Each can be used singly or jointly mixed. For an intrinsic coercive force iHc material formed 
near the surface of a magnet, Tb. Dy, Al or Ga is available, and this can be used singly or mixed. 
One example of diffusing the above materials is to perform heat treatment after performing 
sputtering for these materials as negative pole target materials. This method enables materials 
to be diffused not only on the surface of a magnet, but to the inward thereof. As a result, a 
layer having a coercive force higher than that inside the magnet can be formed. 
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